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Abstract This is the ﬁrst empirical study to test the impact of the Tax
Reform Act of 1986 on ofﬁce property values and the impact of
regional economic conditions. The results for the period 1983–
1988 indicate that it had a signiﬁcant negative effect on values
in all four regions and the highest loss was in the South. The
signiﬁcantly higher losses in the South and the West are
supportive of the argument that the effect of tax or regulatory
changes on real estate will vary across regions based on vacancy
rates and economic growth.
Introduction
The effect of the Tax Reform Act of 1986 (TRA86) on commercial ofﬁce real
estate values has been the subject of many previous studies—most of which have
been theoretical in nature. It is the purpose of this article to empirically measure
the effect of the TRA86 on commercial real estate values by analyzing the changes
in appreciation returns to ofﬁce property.
It is important to understand how changes in tax law can affect the value of
commercial ofﬁce property for three primary reasons. First, if tax law changes
either add or subtract value from such property, it is of interest to know if such
changes in value vary by region and local economic conditions. Such effects on
ofﬁce property value have important implications for portfolio diversiﬁcation,
appraisals, property tax assessments and risk analysis. Second, a large number of
ofﬁce building commercial mortgages are held in the portfolios of insured
depository institutions. If only minimal equity is used to back such loans, as many
were at the time of the TRA86, then a decline in value of property ﬁnanced by
such institutions of only a few percentage points might result in a default and a
signiﬁcant loss to the funding institution. Thus, federally insured depository
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adequacy. Finally, commercial mortgages and real estate were approximately 19%
of the assets for life insurance companies in the United States in 1991 and play
an important role in these institutions as well. See Life Insurance Fact Book for
more details.
In this article, we ask two primary questions. First, did the TRA86 signiﬁcantly
affect ofﬁce values? Second, if there was a signiﬁcant effect, did the effect vary
by region as categorized by economic growth and the degree of overbuilding of
commercial ofﬁce real estate in the region?
The effects of the TRA86 on commercial ofﬁce values are estimated using the
Seemingly Unrelated Regressions (SUR) methodology. This method allows for a
direct test of the extent to which the effects of the TRA86 vary by region. We
ﬁnd that the TRA86 had a signiﬁcant negative effect on commercial ofﬁce values,
that the effects vary by region and that the relative magnitude of the effects are
consistent with those theorized by Ling (1992).
 Relevant Literature
There has been considerable debate as to the overall net effect of the TRA86 on
commercial real estate because the TRA86 contained many provisions, some of
which had positive effects for commercial real estate and some of which were
negative. The passive loss limitations, elimination of preferential treatment for
capital gains, the lengthening of depreciation schedules, the lowering of
investment tax credits and the limitations on the deductibility of interest expense
have been seen as negatively related to real estate values. The lowering of
individual and corporate tax brackets have been suggested to have both negative
and positive effects on commercial real estate values. Ling (1992, 1993),
Hendershott, Follain and Ling (1987; HFL hereafter) and Fisher and Lentz (1986)
used simulation techniques to show the theoretical effects of the law on real estate
values. HFL suggest that the TRA86 did contain provisions that were harmful to
commercial real estate, but that the net effect of the law may be zero because of
the downward pressure on interest rates resulting from the law. The positive effect
of a decline in interest rates might totally offset the negative provisions of the
law. In a simulation model where saving is independent of interest rates, HFL ﬁnd
that, ‘‘interest rates have to decline by 1.4 percentage points to offset the negative
capital provisions of the act.’’
Ling (1992) suggests that the effect of the TRA86 should vary by the location of
the property. Property located in regions with high economic growth and low
vacancy rates should see less effect from any detrimental tax changes than
property located in regions with low economic growth and high vacancy rates.
His argument for this effect is that in areas with high growth and low vacancies,
the property owner can quickly adjust rents to provide the required after tax rate
of return. When tax changes occur, which remove tax beneﬁts and hence value,
rents can be raised quickly in such a market. Where a market is overbuilt andThe Effect of the Tax Reform Act of 1986  303
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economic growth is low, raising rents to make up for lost beneﬁts would be futile
because tenants would move to previously unoccupied property. In such overbuilt
markets, the rate at which rent increases can be implemented is a function of how
quickly excess space can be ﬁlled. This in turn is said to be a function of: (1)
obsolescence of a certain percentage of the existing space each year; (2) the degree
of over building; and (3) the economic growth in the local area. If growth is
stagnant, then rents will adjust upward to equilibrium only as obsolete space is
removed from the market. If economic growth is high and vacancy rates are
moderate, then the combination of the two will remove excess space more quickly
and rents will rise to equilibrium sooner.
Smith and Woodward (1996) examined apartment values and found that the
TRA86 had a signiﬁcant negative impact on apartment values in the South where
economic growth was low and vacancies were high. Apartment values fell 12.9%
in the South as a result of the TRA86. The effects in the other three regions were
not statistically signiﬁcant. Ofﬁce complexes generally had higher vacancy rates
than apartments; therefore, one could expect a larger impact on ofﬁce values.
Ambrose and Nourse (1993) have shown empirically that capitalization rates for
ofﬁce property vary by location. Dokko, Edelstein, Pomer and Urdang (1991) ﬁnd
that the real rate of return on commercial property across regions varies by ‘‘land
use and market area, as well as over time.’’
To date, there has not been an empirical investigation of the effects of the TRA86
on commercial ofﬁce property values that controls for regional differences or
economic conditions, or tests for the extent to which the effects of the TRA86
vary by region.
 Theoretical Framework
A formal theoretical model of commercial property values, appreciation values in
particular, would require a dynamic speciﬁcation incorporating models of regional
economic growth and investment behavior. While such a formal framework is
beyond the scope of this article, a somewhat heuristic model based on a
speciﬁcation of supply and demand for commercial property can be used to
motivate the empirical model. The demand for commercial properties can be
speciﬁed as a function of the rental price of the properties, economic growth, and
the expected supply of property in the future, as follows:
D  ƒ(price , economic growth , expected supply ), (1) tt t t t
where expected supply represents space consumers of commercial property expect
to become available in the near future. Similarly, the supply of commercial
property can be speciﬁed as a function of the rental price, currently available space
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S  ƒ(price , vacancies , expected supply), (2) tt t t t
where vacancies are properties not sold in the previous period. Equating supply
and demand, the reduced form for price can be written as:
price  ƒ( economic growth , expected supply , vacancies ). tt t t t (3)
The functional relationships, ƒt, are written as time dependent insomuch as both
the demand supply of commercial properties depend on the institutional
environment (e.g., tax policies) in place at the time. Equation 3 will be well
speciﬁed provided the right-hand-side variables are all exogenous (or
predetermined). Economic growth is assumed to be exogenous. Expected supply
is construction currently in place and depends on prior prices, not current prices;
therefore, we believe that it is also exogenous. Vacancy rates represent hold over
supply from the previous period; therefore, are also predetermined. Nonetheless,
the exogeneity of expected supply and the vacancy rates are tested later.
 Study Period
To determine the effects of the TRA86 on ofﬁce values the study period was
chosen to isolate the effects of the Act from the confounding effects of other
important regulatory acts. The most signiﬁcant piece of legislation enacted prior
to the TRA86, which directly affected commercial real estate, was the Economic
Recovery Tax Act of 1981 (ERTA). ERTA was responsible for providing many of
the value-enhancing regulations that the TRA86 either partially or totally removed.
Speciﬁcally, ERTA provided for accelerated depreciation, increased investment tax
credits for historic properties and lengthened the operating loss carryover from
seven years to ﬁfteen years. In an attempt to remove confounding effects from
the period prior to ERTA and data limitations, the second quarter of 1983 was
chosen as the starting point for the study.
The period after 1987 contained many changes in regulations and tax law, but a
major change occurred in the real estate market during 1989. The Financial
Institutions Recovery, Reform and Enforcement Act (FIRREA) became law in
August 1989. FIRREA provided for many changes in the regulations regarding
capital requirements and portfolio composition for the Savings and Loan industry.
Saft (1991) and Stillman (1992) among others state that FIRREA directly resulted
in a decline in capital availability for commercial real estate and negatively
impacted the values of existing properties. Therefore, due to the possible
confounding inﬂuence of the effects of FIRREA on ofﬁce values, the fourthThe Effect of the Tax Reform Act of 1986  305
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quarter of 1988 was chosen as the closing date for the study. To summarize, the
study period includes the third quarter of 1983 through the fourth quarter of
1988—a total of twenty-three quarters for each of the four regions, or ninety-two
total observations for purposes of estimation.
 Data and Variable Descriptions
Dependent Variable
The dependent variable for the model used in this paper is constructed from the
appreciation return to ofﬁce property located in each of four regions in the U.S.
The appreciation returns were obtained from the Russell-NCREIF Property Index.
This index is a product of the joint venture between the National Council of Real
Estate Investment Fiduciaries (NCREIF) and the Frank Russell Company. For a
detailed discussion of the index, see Diehl (1993) and Mueller (1993). NCREIF
provides two measures of return for ofﬁce properties. The ﬁrst is a measure of
return based on net operating income and the second is the appreciation return
obtained from the following:
(MV  MV )  PS  CI tt 1 tt R  , (4) app MV  0.5(CI  PS )  0.33 I t1 tt t
where:
MVt  Market value of the property in quarter t;
MVt1  Market value of the same property in quarter t  1;
PSt  Partial sales made of the property in quarter t;
CIt  Capital improvements made to the property in quarter t; and
It  Income in period t.
This formula for calculating the appreciation return for an individual property
considers capital improvements, partial sales and current income. In measuring
the effect of the TRA86 on property values, we are primarily interested in changes
in the appraisal value for a group of ofﬁces in various regions of the country.
NCREIF provides ofﬁce appreciation returns for four regions of the country—
East, West, South and Midwest.1 We use these appraisal returns to construct the
dependent variable for each region.2
The dependent variable is a function of the appreciation return measure provided
by NCREIF. This variable is hereafter referred to as the INDEX and is the
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return in quarter t and let t be the rate of inﬂation as measured by the percentage
change in the Producer Price Index (PPI) in quarter t, then INDEX is deﬁned as:
t
INDEX  (1  A   ). (5)  ts s
s1
By using the INDEX to measure the real change in ofﬁce values, we obtain a
more comparable measure of the relative values across time than by using the
unadjusted appreciation return measure.
The appreciation returns reported by NCREIF are based on appraisals.
Theoretically, appraisal values should reﬂect as closely as possible the true market
value of a property at the time of the appraisal. There has been considerable
discussion over whether these appraisal-based returns are indicative of the changes
in the true market value of the properties comprising the index. For a review of
the issues regarding the accuracy of appraisals, see Geltner (1989), Gau and Wang
(1990) and Miles, Cole and Guilkey (1990).
In a study by Webb (1994), the appraisal values of properties included in the
NCREIF Index are compared to the actual transaction prices of the same properties
in the following quarter. Assuming that the transaction price was determined in
the previous quarter (i.e., the quarter of the reported appraisal), these two values
should be directly comparable. Webb ﬁnds that appraisal values for ofﬁce property
over the entire period, 1979 to 1992, are an unbiased estimate of the true value.
However, when analyzing the bias in subperiods, he ﬁnds measurable differences.
In the pre-1986 period, the appraisal values are understated by 6% from the
transaction price, from the ﬁrst quarter of 1986 through the third quarter of 1987
they are understated by 0.1%, and from the fourth quarter of 1987 to the fourth
quarter of 1990 they are overstated by 6.7%. Hendershott and Kane (1995) found
that the NCREIF appraisals were overvalued from 1982 to 1992. For our analysis,
the overvaluation for different time periods is relevant. The NCREIF appraisals,
compared with Hendershott and Kane’s curtailed-lending index, were
approximately 20% overvalued in 1983–86 and 30% overvalued in 1987–88.
These results suggest that the actual values of ofﬁce properties were approximately
7% to 8% lower in 1987–88 versus 1983–86 than shown by the NCREIF
appraisals. The Webb and the Hendershott and Kane analyses suggest that if we
ﬁnd a negative impact on ofﬁce values due to the TRA86, then the bias in the
reported appraisals would tend to cause the degree of the negative effect found to
be understated.
Fisher, Geltner and Webb (1994) examine ﬁve alternative commercial real estate
value indexes and compare them with the Russell-NCREIF (RN) Index.3 The
purpose of the article is not to claim that one method is right or better than another
but to examine any common messages from the different indices. The indexes thatThe Effect of the Tax Reform Act of 1986  307
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are represented show different movements over different time periods. In their
conclusion, they ﬁnd that all the indices suggested that property values were rising
strongly during the early 1980s, peaked somewhere between 1984 and 1986, and
fell sharply by the late 1980s or early 1990s. They state, ‘‘Almost all the indices
we examined agree that there was a sharp fall in property values between 1986
and 1987, which was not registered in the appraisal-based RN Index. The same
thing happened from 1989 to 1990. After that, even the appraisal-based index
began falling rapidly.’’Again, their study suggests that if we ﬁnd a negative impact
on ofﬁce values due to the TRA86, then the bias in the reported appraisals would
tend to cause the degree of the negative effect found to be understated. The sharp
fall in property prices from 1989 to 1990 is consistent with our decision to limit
the period of study to the end of 1988 to study the tax effect.
Independent Variables
In an attempt to capture the supply and demand effects for ofﬁces due to the
regional economies, we use several proxy variables that have been widely used
in previous studies to explain the level of and changes in commercial real estate
values. These variables are regional income, the value of new commercial
construction (regional) and the regional vacancy rates, each of which is described
below. Each of the dollar denominated values above are corrected by the PPI or
Consumer Price Index (CPI) to obtain a measure of the real change in each
variable.
The Real Value of New Ofﬁce Construction for Each Region (DCVAL). The amount
of new ofﬁce construction begun in each quarter is introduced as a proxy measure
of the expected supply of ofﬁce properties. This variable has been suggested by
Bradley (1990) and Giliberto (1992) as a variable that is positively related to
commercial real estate values. The values of DCVAL are obtained from the F. W.
Dodge Corporation on a quarterly basis and are the construction values for the
region for the ofﬁce and bank building category divided by the PPI for that quarter.
For a more detailed description of the data, see the Dodge Construction Potentials
Bulletin.
Regional Income (INC). To capture the effect on ofﬁce values of the changes in
economic conditions in each of the four regions, the personal income for each
region is included in the model. Personal income growth is highly correlated to
growth in employment, domestic product and retail sales, and is therefore an
appropriate variable to use as a proxy for the overall regional economy.4 Personal
income was obtained from the Statistical Abstract of the U.S. on a quarterly basis
for each state. The sum of the personal income amounts for the group of states
comprising each of the four NCREIF regions was then computed and deﬂated by
the CPI. This variable should have a positive relationship with INDEX.
Ofﬁce Vacancy Rates (VAC). The vacancy rates for each region were obtained
from Ofﬁce Vacancy Index of the United States by CB Commercial. The vacancy
rates cited by CB Commercial measure the vacancies for ofﬁce property in the308  Smith, Woodward and Schulman
Exhibit 1  Mean Values of Variables for Two Time Periods
Region, Time INDEX DCVAL VAC INC
EAST, TAX  0 1.18 1.75 9.25 10.23
EAST, TAX  1 1.30 2.16 10.22 11.46
MIDWEST, TAX  0 1.06 1.02 12.47 7.48
MIDWEST, TAX  1 1.06 1.08 14.80 7.98
SOUTH, TAX  0 1.02 1.40 17.15 6.41
SOUTH, TAX  1 0.72 0.85 20.64 6.88
WEST, TAX  0 0.99 1.39 17.55 6.37
WEST, TAX  1 0.88 1.22 17.62 7.06
Note: The numbers are the rounded-off mean values of variables by region and time period where
TAX  0 refers to 1983.2–1986.4 and TAX  1 refers to 1987.1–1988.4.
downtown areas of forty-one metropolitan cities in the U.S. The vacancy rate is
computed as a percentage, dividing vacant space for lease by the total square
footage of ofﬁce space in buildings covered by their survey in each area. The
survey excludes government buildings, medical facilities, ofﬁce condominiums
and those that are not competitive in the current marketplace. New ofﬁce space
is included in the survey only on completion of the building. The vacancy rate
for each region is calculated as the average of the metropolitan vacancy rates in
the region. The earliest date that was available was the second quarter of 1983.
To the extent that an increasing vacancy rate in a region creates ‘‘excess vacancy,’’
we expect real rents and the related INDEX to be negatively affected. (For a
discussion of this issue see Wheaton and Torto, 1988.)
Tax Act of 1986 (TAX). To test the extent to which the TRA86 affected the level
of INDEX, the zero-one dummy variable TAX, which takes on the value of zero
up to and including the fourth quarter of 1986 and one thereafter, is included in
the model. This variable captures any shift in the level of the dependent variable
due to the Tax Act.5 Any changes in the compound rate of appreciation returns
due to the TRA86 could manifest themselves as a change in the level and/or a
change in the trend of the dependent variable INDEX (a change in the intercept
and/or the slope of the regression equation). To capture these potential trend
effects we include interaction variables between the TAX variable and DCVAL,
VAC and INC.
Exhibit 1 provides selected information on the regions and the variables. The
largest decrease in value, INDEX, was in the South. Vacancy rates, VAC, for the
South were high in the pre-period and increased. Construction activity, DCVAL,
also decreased. The West also declined in real value and vacancy rates remained
high. The Midwest was relatively stable; however, vacancy rates increased.The Effect of the Tax Reform Act of 1986  309
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The East increased in value; however, construction activity and vacancy rates
increased. This information suggests that, if TRA86 had an effect, it would be
largest in the South. The other three areas were not as weak as the South, but
each area was potentially vulnerable.
 Methodology
The method used to estimate the effects of the TRA86 is the Seemingly Unrelated
Regression (SUR) model. Within this framework, a separate regression model for
each of the four regions (cross-sections) is estimated. If the residuals from these
four equations are contemporaneously correlated, gains in efﬁciency can be
achieved by estimating the equations jointly using the generalized least squares
estimator (GLS). This methodology also allows for the possibility of
autocorrelation in each regional equation. Within the present context, the SUR
methodology is appropriate since a primary question of interest is to test the extent
to which regional ofﬁce values respond differently to regional conditions and
speciﬁcally, the imposition of the Tax Act.
 Model
Real estate values may be affected by changes in regional economic conditions
and are also subject to tax related changes in incentives to invest (divest). To allow
for different regional effects and to capture the potential effects of the TRA86 on
real estate values, the following (least restricted) SUR model was speciﬁed.
INDEX     DCVAL   VAC   INC it 0i 1ii t 2ii t3ii t
  TAX   (TAX DCVAL ) * 0it1it i t
  (TAX VAC )   (TAX* INC )   , * 2it i t3i t it it (6)
where i  E, M, S, W and t  1983.2–1988.4. This model was estimated for each
region separately to test for autocorrelation and heteroskedasticity.
Homoskedasticity could not be rejected for any of the regions and autocorrelation
proved to be signiﬁcant only for the East region. After transforming the East model
to correct for the autocorrelation (using the maximum likelihood estimate of the
autocorrelation parameter), the four regional models were estimated jointly as a
SUR system.
Equation (6) implies that appreciation returns depend on the value of construction
and vacancy rates. Through feedback effects, however, it is possible that the value
of construction and vacancy rates could simultaneously depend on appreciation
returns. If the value of construction and vacancy rates are endogenous, the implied
simultaneous equations bias leaves standard regression techniques biased and310  Smith, Woodward and Schulman
inconsistent. To check for this possibility, a test for endogeneity was performed
using the rate of inﬂation and the growth rates of income and employment as
instruments (see Greene, 1993:618–619, for a description of the test statistic). In
each of the four regions, the null hypothesis that the variables DCVAL and VAC
are exogenous could not be rejected at the 5% level of signiﬁcance.
The four equation model was then used to test the cross-equation restrictions
summarized in Exhibit 2. The ﬁrst set of hypotheses (1.a–1.d) test whether the
various effects of TRA86 and its interaction variables are the same across regions.
The results for hypotheses 1.a and 1.b, respectively, indicate that the marginal
effects of TAXt and (TAX DCVALit) were not the same across regions. The results * t
for hypotheses 1.c and 1.d, respectively, indicate that the interaction effects of
(TAX VACit) and (TAX INCit) were jointly equal across the four equations. ** tt
The second set of hypotheses (2.a–2.c) test whether the marginal impact of the
independent variables vary by region. Hypothesis 2.c indicates that the impact of
the variable INC varies across the four regions. Hypotheses 2.a and 2.b indicate
that (prior to TRA86) the marginal impact of DCVAL and VAC, respectively, are
equal across regions. However, since hypothesis 1.b indicates that the interaction
effect involving DCVAL varies by region, the marginal impact of DCVAL varies
by region subsequent to TRA86.
The results for the foregoing hypotheses indicate that the effects of INCit, TAXt
and (TAX DCVALit) vary across regions; therefore, the ﬁnal model for purposes * t
of inference was speciﬁed as:
INDEX     DCVAL   VAC   INC it 0i 1 it 2 it 3ii t
  TAX   (TAX* DCVAL ) 0it1it t
  (TAX*VAC )   (TAX INC )   , (7) * 2 ti t3 ti t i t
where, again, i  E, M, S, W and t  1983.2–1988.4. Based on the earlier
hypothesis tests, 2.a, 2.b, 1.c, and 1.d the marginal impact prior to the TRA86 of
DCVAL and VAC, 1 and 2, are restricted to the same across regions as are the ˙ 
interaction effects involving VAC, INC, 2 and 3, respectively. Final estimates of
the restricted four equation SUR system are presented in Exhibit 3.
Impact of the TRA86
The estimated impact of the TRA86 on real estate values is captured through a
combination of a shift in the intercept (the TAX variable) and changes in the
marginal impact of the DCVAL, VAC and INC variables (the interaction effects).
The overall estimated impact of the TRA86 therefore depends on the levels of theThe Effect of the Tax Reform Act of 1986  311
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Exhibit 2  Hypothesis Tests
Hypothesis F-Statistic P-Value
1.a        0E 0M 0S 0W
1.b        1E 1M 1S 1W
1.c        2E 2M 2S 2W
1.d        3E 3M 3S 3W
2.a        1E 1M 1S 1W
2.b        2E 2M 2S 2W















Exhibit 3  Final Model Estimates
East Midwest South West
Intercept 0.848 0.332 1.919 1.106

































R2 0.999 0.804 0.922 0.968
Notes: t-values are in parentheses. Values for R2 are the squared sample correlation between
observed and predicted values of INDEX.
*Signiﬁcant at the 5% level.
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three interaction variables. Using the mean of the DCVAL, VAC and INC variables
over the post TRA86 period (1987.1–1988.4), the estimated (gross) impact of
TRA86 is given by:
   DCVAL   VAC   INC , (8) 0i 1i 2 i 3 i
where i  E, M, S, W. The estimated impact of the TRA86 in percentage terms
can be calculated by comparing the estimated gross effect to a ‘‘what if ’’predicted
value of INDEX. This is simply the mean predicted value of the dependent variable
(calculated at the mean of the post TRA86 period) net of the estimated impact of
the TRA86. The estimated impact of the TRA86 in gross and percentage terms
will be determined from the results in Exhibit 3 and will be presented in Exhibit
5.
 Empirical Results: Unadjusted Index
The regression results for the restricted four equation SUR model are presented
in Exhibit 3. The regional real commercial construction, DCVAL, is found to be
negative but not statistically signiﬁcant at the 5% level and have essentially the
same negative relationship across all four regions; hence we were able to allow it
to be restricted in the SUR model. The simple correlations between the regional
indexes and respective DCVAL’s were .71, .46, .77 and .34, respectively, for the
East, Midwest, South and West. The nonsigniﬁcant negative coefﬁcient for DCVAL
may be due to the positive correlations with VAC and INC in the East and Midwest
and the negative correlations in the South (see Exhibit 4 for regional correlations).
Vacancy rates in each region are found to have the same positive relationship to
appreciation returns for all four regions; however, the coefﬁcient was not
signiﬁcant at the .05 level. The simple correlations between the regional indexes
and respective VAC’s were .69, .65, .70 and .17, respectively, for the East,
Midwest, South and West. The nonsigniﬁcant positive coefﬁcient for VAC may be
due to the regional variations or the aforementioned correlation with other
independent variables.
The effect of the regional income variable, INC, varied by region. It had a
signiﬁcant positive effect in the East and Midwest, a signiﬁcant negative effect in
the South and a marginally signiﬁcant negative effect in the West. The simple
correlations between the regional indexes and respective incomes had the same
signs as the coefﬁcients for INC.
The gross mean effects of the TRA86 are estimated using Equation (8) in Exhibit
5. The gross effects are 0.122, 0.058, 0.241 and 0.090, respectively, for
the East, Midwest, South and West. All the effects are negative and signiﬁcant atThe Effect of the Tax Reform Act of 1986  313
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Exhibit 4  Correlation Matrices by Region
INDEX DCVAL VAC INC
Panel A: East (N  23)
INDEX 1.00
DCVAL 0.71* 1.00
VAC 0.69* 0.38 1.00
INC 0.88* 0.67* 0.82* 1.00
Panel B: Midwest (N  23)
INDEX 1.00
DCVAL 0.46* 1.00
VAC 0.65* 0.64* 1.00
INC 0.47* 0.55* 0.89* 1.00
Panel C: South (N  23)
INDEX 1.00
DCVAL 0.77* 1.00
VAC 0.70* 0.61* 1.00
INC 0.80* 0.72* 0.96* 1.00
Panel D: West (N  23)
INDEX 1.00
DCVAL 0.34 1.00
VAC 0.17 0.00 1.00
INC 0.79* 0.35 0.04 1.00
Note: An asterisk indicates that the Pearson Correlation Coefﬁcient is signiﬁcantly different from zero
at the .05 level.
the .001 level. Although the gross mean effects of the TRA86 differ signiﬁcantly
across regions, a more meaningful comparison is obtained by considering the
effects of the Act on appreciation returns in percentage terms. However, to
calculate percentage effects a counter-factual is necessary to provide a point of
comparison. Namely, what would ofﬁce appreciation returns have been over the
1987–1988 sub-period in the absence of the TRA86? To measure this counter-
factual, we use the mean predicted value of the dependent variable over the tax
sub-period net of the effects of the Tax Act, which is simply the mean of the
predicted value of INDEX over the tax subperiod excluding the effects of the TAX
and TAX-Interaction variables. Let INDEXM0 denote the mean predicted value of
INDEX net of tax effects and INDEXM1 denote the mean of the observed values314  Smith, Woodward and Schulman
Exhibit 5  Estimated Impact of TRA86
East Midwest South West
Mean Value of INDEXa 1.297 1.056 0.720 0.884
What If Predicted Value of INDEXb 1.419 1.114 0.961 0.973
Gross Effect of TRA86c 0.122 0.058 0.241 0.090
(46.844)* (45.407)* (82.981)* (88.602)*
Percentage Effect of TRA86d 8.57 5.20 25.04 9.20
Notes:
aMean value of dependent variable over post-TRA86 period; 1987:1–1988:4.
bMean predicted value of dependent variable net of the estimated impact of TRA86.
cValue in parentheses an F-Statistic to test whether gross effect of TRA86 is signiﬁcantly different than
zero.
dGross effect of TRA86 as a percentage of ‘‘what if’’ predicted value of dependent variable.
*Signiﬁcant at less than 0.001.
of INDEX, both over the tax subperiod. Then the mean percentage effect of the
Tax Act is given by (INDEXM1  INDEXM0)/INDEXM0.
In Exhibit 5, the results show that the percentage effect of TRA86 was negative
and signiﬁcant in all regions. The effect was greatest in the South, 25.04%, with
effects of 8.57% in the East, 5.20% in the Midwest and 9.20% in the West.
These results are generally consistent with expectations. The differences between
the two time periods can be examined with the means of the variables in Exhibit
1. The greatest effect was in the South, where even though construction activity
decreased between the two time periods, 39.3%, high vacancy rates increased
20.3%, and income only increased 7.3%. The West had income growth, 10.8%,
and decreased construction activity, 12.2%; however, vacancy rates stayed high
at 17.6%. The East had the highest income growth, 12.0%, and the lowest, but
increasing vacancy rates; however, construction activity increased, 23.4%. The
Midwest was relatively stable but the vacancy rates increased 18.7%.6
 Empirical Results: Full-Information Index
We also analyzed the results using the full-information index (de-smoothing
technique) suggested by Fisher, Geltner and Webb (1994). Conceptually, this
technique produces an estimated appreciation return by removing ﬁrst and fourth
order autocorrelation and adjusting the volatility of the Russell-NCREIF (RN)
index. Let rt be the real RN appreciation return, calculated as the RN appreciation
return less the rate of inﬂation (percentage change in the PPI). The following
regression (Equation 7 in Fisher et al.) is estimated for each region:The Effect of the Tax Reform Act of 1986  315
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Exhibit 6  Regression Results and Weighting Factors

























% Std. Error 1.58 1.18 3.07 1.18
Weight (w0) 0.396 0.297 0.768 0.297
r  b  br  br . (9) t 01 t12 t4
The estimated coefﬁcients b1 and b2 and the standard errors of this equation (by
region) are then used to de-smooth the RN appreciation index as per Equation (8)
in Fisher et al. The regression results and weighting factors (w0) are given in
Exhibit 6. The value used for the average volatility of the S&P 500 was that given
in Fisher et al., 7.98%.
The adjusted RN appreciation returns are then used to calculate the index by ﬁrst
setting the index to 100% in the ﬁrst quarter of 1983 (dividing the series by the
1983.1 appreciation return) and then compounding returns over time. The
differences in the mean values of INDEX between the original and adjusted data
relate ﬁrst to the adjustment itself but also to the normalizing the adjusted INDEX
to 1983.1  100%.
The ﬁnal model estimates for the full-information index were developed in a
manner similar to the results in Exhibit 3 and are shown in Exhibit 7. The
estimated impact of the TRA86 using the full-information index is shown in
Exhibit 8. These estimates were developed in a manner consistent with Exhibit 5.
The percentage effects of the TRA86 were still very signiﬁcant and were generally
consistent with the unsmoothed technique. The effect was greatest in the South,
17.10%, with effects of 10.09% in the East, 10.40% in the Midwest and
14.74% in the West. The differences in the regional percentage effects were
tested using a Wald-type F-Statistic with 1 and 69 degrees of freedom. The effect
in the South, 17.10%, was signiﬁcantly different from the East, 10.09%, and
the Midwest, 10.40%, at the .01 level. The West, 14.74%, was signiﬁcantly
different from the East, 10.09%, at the .10 level. Other differences were not316  Smith, Woodward and Schulman
Exhibit 7  Final Model estimates for Full-Information Index















































Notes: Parameter estimates were developed in a manner similar to the results in Exhibit 3. t-values
are in parentheses. Values for R2 are the squared sample correlation between observed and predicted
values of the Full-Information Index.
*Signiﬁcant at the 5% level.
**Signiﬁcant at the 10% level.
Exhibit 8  Estimated Impact of TRA86 Using the Full-Information Index
East Midwest South West
Mean Value of INDEXa 0.903 1.331 1.451 0.729
What If Predicted Value of INDEXb 1.005 1.486 1.751 0.855
Gross Effect of TRA86 0.101 0.155 0.299 0.126
Percentage Effect of TRA86c 10.09 10.40 17.10 14.74
F-Statistics for Signiﬁcance of Gross Effectd 45.748 20.405 59.245 18.554
P-Values 0.000 0.000 0.000 0.000
*Notes: At mean of post-TRA86 independent variables. These estimates were developed in a manner
similar to the results in Exhibit 5.
aMean value of dependent variable over the post-TRA86 period; 1987:1–1988:4.
bMean predicted value of dependent variable net of the estimated impact of TRA86.
cGross effect of the TRA86 as a percentage of ‘‘what if’’ predicted value of dependent variable.
dF-Statistic to test whether gross effect of TRA86 is signiﬁcantly different than zero.The Effect of the Tax Reform Act of 1986  317
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signiﬁcantly different. We stated earlier that the Fisher et al. study, and other
studies, suggested that the bias in the reported appraisals would tend to cause the
degree of the negative effect to be understated. This appears to be the case for
the full-information index results for all regions except the South, which is still
the greatest effect.
 Conclusion
The TRA86 was broad-based and made fundamental changes to the tax rules
regarding almost all individuals, corporations and areas of investments—
particularly real estate. Studies have speculated and theorized about the effects of
the TRA86 on commercial real estate values and the extent to which any effect
might depend on local economic conditions. This is the ﬁrst empirical study to
test the impact of the TRA86 on ofﬁce property values and to assess the extent
to which that impact depended on regional economic conditions.
The results indicate that the TRA86 did have a signiﬁcant negative effect on values
in all four regions. The estimated percentage losses are 10.1%, 10.4%, 14.7% and
17.1% for the East, Midwest, West and South, respectively. The loss of 17% in
the South is both statistically and economically signiﬁcantly different from the
East and Midwest and the loss of 14.7% in the West was signiﬁcantly different
from the East. These results are supportive of Ling’s argument that the effect of
tax or regulatory changes will vary across regions based on vacancy rates and
economic growth. The results also are consistent with the ﬁndings of Smith and
Woodward (1996) in the impact of the TRA86 on apartment values in that the
largest impact was found in the South. They found no impact in the other regions;
however, the more troubled situation in the ofﬁce market may explain this
difference.
This study will help us better understand the theorized effects of tax changes on
real estate values. These effects are also important to real estate-related areas, such
as lending risks, appraisals and property tax assessments. Signiﬁcant decreases in
property values due to the TRA86 may have contributed to greater loan defaults
at ﬁnancial institutions and a greater number of failures of savings and loan
associations and commercial banks during the period after 1986.
One should note that our study ﬁnds a negative impact on stock prices in the short
run. The impact on long-run property valuation, however, is less clear. The ERTA
in 1981 gave real estate signiﬁcant favorable tax treatment relative to other
investments (e.g., short depreciable life, accelerated depreciation and tax loss
offsets). Given that the TRA86 reduced or eliminated some of the favorable tax
treatments, one could view it as leveling the playing ﬁeld for real estate relative
to other investments. This view suggests that over investment in real estate
occurred prior to the TRA86 and the property value declines after TRA86 were
necessary to restore equilibrium to the market. Any analysis of the long-run effects
from TRA86 are beyond the scope of this article.318  Smith, Woodward and Schulman
 Endnotes
1 The NCREIF data is divided into four regions—the East, West, South and Midwest. The
East region includes Maine, Vermont, New Hampshire, New York, Massachusetts, New
Jersey, Delaware, Pennsylvania, West Virginia, Virginia, South Carolina, North Carolina,
Kentucky, Maryland, Rhode Island and Connecticut. The West region includes California,
Oregon, Washington, Idaho, Nevada, Montana, Wyoming, Utah, Colorado, Arizona and
New Mexico. The South region includes Texas, Oklahoma, Arkansas, Louisiana,
Mississippi, Tennessee, Alabama, Georgia, and Florida. The Midwest region includes
North Dakota, South Dakota, Minnesota, Wisconsin, Nebraska, Kansas, Missouri, Iowa,
Illinois, Indiana, Ohio and Michigan.
2 One referee suggested examining equity real estate investment trusts (REITs) during the
sample period to determine if transaction data could be obtained to enhance the analysis.
The National Association of Real Estate Investment Trusts (NAREIT) provided a list of
Equity Ofﬁce REITs and Equity REITs without property sector information. The 10K
annual reports for the eight REITs that covered the sample period were examined to
identify property types and to identify any regional concentrations. Only two of the eight
REITs had ofﬁce properties; however, none of these had ofﬁce properties located in just
one region.
3 The ﬁve alternative indices included two unsmoothed versions of the RN index, two
transactions-based indices and a REIT-based index. The REIT-based index is a market-
value index based on the unlevered appreciation returns, as reported by the National
Association of Real Estate Investment Trust, of a value-weighted index composed of all
major REITs based on their share prices traded in the stock market. The REIT-based
index would not be appropriate for this study because it would not allow the properties
to be easily separated by region or by type (i.e., ofﬁce). Also, see Endnote 5 for a
discussion of the Sanger, Sirmans and Turnbull (1990) study that used various dates
pertaining to the TRA86 to measure the effect on the returns of REITs and non-REITs.
4 One reviewer mentioned that the oil industry and the S&L industry in the southern region
may have had an impact. We agree with this comment and, in fact, those events helped
stimulate the area of investigation. In the early analyses, we considered the change in
commercial mortgages, in total and by just S&Ls, changes in employment and
unemployment rates, growth in gross regional products and many other economic and
interest rate variables. After examining these variables and their correlations, we chose
personal income as the proxy to represent the regional economies. It should be a reﬂection
of all of these other factors as they affect the speciﬁc regional economies.
5 It is possible that the potential impact of the TRA86 was fully anticipated by investors
and hence the effects began prior to its imposition in January, 1987. However, it is equally
likely that, due to uncertainty concerning it provisions, the Act had no effects for several
quarters after its imposition. The major provisions of the Act were proposed and debated
for many months—even years—before it became effective on January 1, 1987, and some
aspects were phased in. There is difﬁculty in determining an approximate date where the
market began to fully reﬂect the future changes the Act would cause. Sanger, Sirmans
and Turnbull (1990) used various dates pertaining to the TRA86 to measure the effect
on the returns of REITs and non-REITs. They found that various dates before the
enactment of the Tax Act were signiﬁcantly negative for REITs but not non-REITs or
vice-versa. However, there was no single date that stood out as the turning point for the
main impact of the TRA86 across all types of investments.The Effect of the Tax Reform Act of 1986  319
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6 In an effort to estimate the speed of adjustment for any of the effects of TRA86, the
model was also estimated including a polynomial distributed lag for the TAX dummy
variable. Using a quadratic structure with eight lagged values of the TAX variable,
estimates indicate that 90%–94% of the full effect of the TRA86 occurred in the ﬁrst
quarter of 1987 and 95%–97% had occurred by the fourth quarter of 1987. Owing to
the nature of the TAX dummy variable, however, estimating the model with a distributed
lag structure introduces a signiﬁcant degree of collinearity that tends to mask the
signiﬁcance of the basic results. The size and sign of the estimated effects of the TRA86,
however, are consistent across the two models.
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